
This is to certify that the following application annexed hereto 
Is a true copy from the records of the Korean Intellectual 
Property Office. 



S §1 a s 
Application Number 

e S! ^ ^ 
Date of Application 



Applicant(s) 



SJ 




^61 #B 2001 a M 81659 m. 
PATENT-2001-0081659 

2001 12^ 20^ 
DEC 20, 2001 

^^slAF mS\M^ 
CH00N6WAE PHARM. CO. 



2002 



08 



14 




COMMISSIONER 



PRIORITY 
DOCUMENT 

SUBMnTBDORTRANSMITTBDIN DtCT A\/AI| ADI EI /^/^DV 

coMPLiANCEwrraRULE 17.1(a) OR (b) li'^w I /^V/^ILrnDLC \^\jr i 




m 



010081659 #^ ^^>- 2002/8/28 



Il^mXF] 2001.12.20 / 

ss] mmm^ 2-[6-(xisa &^)-1.3-a^6^-4-^lo^A■^l^6^ 

^^n\9\ M=R ais mm 

[^go|g = ggji NBV PROCESS FOR THE PREPARATION OF OPTICALLY ACTIVE 

2-[6-(SUBSTITUTED ALKYL)-1 ,3-0 10XAN-4-YL] ACETIC ACID 
DERIVATIVES 

I S ^ ei 1-1998-003526-8 
[CUB! 211 

[SSI ^siasisEiom 

lOidieiSHl 9-2001-100001-3 

[xisaadiMi ^aA^ ^m^, ffl^lA^ oi^ 

ISS^ gJS^&!sl 2001-066439-8 

I^S21 ^SH:»I] 012151 

[^S2I SSa:?!] LEE.INHEE 

[^□ie^&lsl 670625-1350821 

I^a&ls] 442-739 

i3^±] 4^aAi see ^sonuM 130-6O6 s 

KR 

^^h:*!] 01^^ 

[^Soj 9gH:?l) LEE,SEUNGJOO 
[^ElS^SdSl 710901-2057011 

441-340 

I^^] ^J\Si 4^g!AI ^M=? ai^xi^ ^^^ai 404 s. 

l^m KR 

[^xii mmm 142^21 ^§011 oimoi ?i2F aoi esii^ua. ch 

U (21) 



29-1 



^^b010081659 



mm 2002/8/28 



20 e 
10 a 
0 a 
0 1^ 
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1. 522fAi- SA-||Ai(SEa)_1 
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^^-Br (HI) ^ ^l^^l^ (n) ^ ^ A] 

s.Al7>s.^^A]- ofliBi]s. sl-^l-^ ;*ll2i^>Jl, <^l^^Bl o>S.sw>iEl-^(Atorvastatin), 

^2 _ OH O 



(I) (n) (m) 

gc-. ^ol§>^, 3^1^^ i4Bl-iflT3^, #ol 6^ olBll- ^^^^ ^ 
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2-[6-(^l^€ 'a^)-1.3-x:l^^-4-<^]«:.]-4^^ -^^^1^ ^-fl" 
{NEW PROCESS FOR THE PREPARATION OF OPTICALLY ACTIVE 2- [6- (SUBSTITUTED 
ALKYL)-l,3-DI0XAN-4-YL] ACETIC ACID DERIVATIVES} 

<i> ^ ^x^^ ^^s] o>E^wViiiEf^(Atorvastatin) ^ 

(Fluvastatin) ^:.^^:^] JE^ 3-«l:^^^l-3-ifl^ WEj-^-Ssa^ A 

(HMG-CoA §€5L:di) 7>^1^^ ^^^^^ 2-[6-(^1M ^^)-1,3-t:^ 

^Ai._4-^]oHlEA> -^s.^^ ^«>m. el^ 'S->«fl*»ll^. (I) 

^ ;*ll2i<^ (H) oll^Al ^s-i:^ ^tl-<i=| (m) ^ ^^l-^-*^ 
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<2> [^-S-^ 11 




^er^-^^^ ^B^-lflt^, R2 ^ R3 ^ ^'^ 5£fe ^^l^V^. ^ 

<4> ^71 S^n^ (I) S^ls)^ 2-[6-(^l*€ ^^)-l,3-t:1^^-4-'a]<^Hl 

<5> (1) 3--sl^s-Al-y-^^^e^#o.^ #^^><^ S.S-^^l-^^^lSj-a:^ <^1iiiB|l5 -f|-:£ 

^» ^^^^i 2-[6-(«1:e.^a1 Till ^)-1. 3-^1 ^'Ji-4-^]«iHlS>t]: -fr^E^-l- ^^^"Sl-^ 
U-'a ^7fl^Sl -f-^ ^4-173767). 

<6> (2) S'-^l^^-^l 4-ti.S.S- <^l>iB)l35. #^*><^ 2-[6-(Al^]-i^ i^l€)-1.3- 

o>>mEAi- -f|-iE.^m ^^^*>^ n}-^ (USP 5155251). 
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<7> (3) 4-#S.S.o>>HlEX]. 6l)>^t(|ss. ^^^-^ n^^^] ^ ^} 

^ -^d^-i- 3.5,6-:^B^€rlc.s.A]^Al.A> ofl^tfls -f}-£^l» -^^^^Vfe ^7ll 

5§ 6-65226). 

<8> (4) 4-#^S.-3--&l^#'^l^ElsA]: "^liii^ss. 

^n^^^ 2-[6-(^l$^ ^^)-l,3-T^^'ar-4-^]oHm'iV -B-:£^* ^J-^ (USP 

5278313) . 

<9> (5) ^-tt-^s. #^^<=^ 2.4-cl-3ri^^Aioi.r^5.>a: -B-:^^]* 3,5,6-:^el^l:^^^l 

^AtAV 6fl>,t||s ^3E.^» ^^^V^ ^7fl^*i 3^4-69355). 



<io> nem, >a-7l -80 t: ^^]^<^]^^ ^■%- (1. 2, 4, 5) S£^ 100 

k/cDf^ 51<a-<HlAiO^ til-o. (3) ^ it^>5.S., ^^1^ ^}^^ 

t:]-. ^71 ^^^1 7M<^]^^ LDA ^i)- j17>^ ^1^^=^ 

A>^§>51, A>-g-Sl^ #^#^^1 -B-:£^* ^12:§>717> $€-&>7lx4 SE S:^-^ 

<ii> -1!:^ ^7fl^2L 2001-30819 (PCT/JP1999/04299<H1 tfl-§-)^ ^^"l^ ^-§-^^15^ 

#^tb ^>-§-*l-^] ^^^^ 7;-l7]-^ 2-[6-(^l^€ 'fl€)-1.3-i^^^ 
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<12> 



<14> 




<15> 



^ OH O 
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dxSS.^. tert-^^^ R2 ^ R3 ^^1*>^, ^ 

M-^ifl^. SO] ^^^1 6€ ^^^^ 4^ R4 ^ ^}^]^. ^€ 

0>^O>Bli^, <i>^lS., AlO>i., -^STlliz. oVm^Al, ^^^A], Ol-^^^^A], ^ 

<i7> Sl^, «>1^7il (n) ^ /e--&l^^AHi^Ai7>s4^>a: ^''^ 

<18> ^ ^T^o^ :^ Hi>5«B ( I) ^ 



<20> ^ ^-^^ ( I ) ^ ^^1:^ ^l2:«c3-^-a: ^-§-^ 2 <Hl i^^- ^>7l S 
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<2i> (a) ^^-d^ (m) S>\ efl^Als. al^ti>zivil^ti.ST>>ol£. £^ til^P>ZLv|l'g' 

<22> (b) 2l--§}-<i} (IV) ^ 5|--^l-# t:l-tert-^^ cl7> = :avi1olM5q- ^ 

7ls. ^:£^c.l (V) si Jflls^fe 

<23> (c) 2|--^-d4 (V) ^ ^^1-^ J5.^=.^€-^ ^-§-^ JLSl^^^^-§-<»fl ( 

VI) ^ sl-^l-^ ;^l2:*>fe 

<24> (d) 2)-^^ (VI) ^ ^^1-^ K2CO3. Na2C03 ^4 ^-Br ^^^7]^. (E 

<25> (e) ^^<i=l (n) ^ 4*3=^ €^^1* ^'^fl. ^^'^l #°fl^ jlBll^ 

^-§-^15^ ^«)-^ (W)sl i.S-i:]* ^f-** ;^12:^1-^ ^^1; 
<26> (f) ^x^^ (VII) ^ 1.3-^1^ ^^€--1- ^ #1^11^ *H SE^ 

<27> (g) :t^ol] rcj-s)-, ^-^^ (vm) si ^^#<H1^1 R4'7llr t^^aIt^I sj-^^ ( I ) ^1 :^ 

<28> atb, ^ ^^Sl f':?}:^^ (n) Si :^^#S1 ^-§-<2^ 2 <ifl 4€- 

<29> (a) (m) si oil^Al^ al^tJ>zitil#ti.SP>oi:c Hi^pj-ziLil^ 

#S.2l-<^ls.si- ^-§-Aifsi ^ti-^ (IV) SI ^--si^s-Ai ^^1-^ ;*I12:*1-^ 
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<30> (b) CW) ^ ^-^l-^ ^-tert-^^ cl7>s:g.vilolE.sq- :Q-^ t\ 

7]s. ^:^*><^ (V) ^ ^A]: 

<3i> (c) (V) ^ 3iel^^^^-§-«^ (VI) ^ ^^l-i: 

<32> (d) sl-^^ (VI) ^ ^^1-^ K2CO3. Na2C03 ^ ^'S7lS- ^1H^*><^ S\r-^^ 

(n) 21 >ii^*>^ ^^1. 



<33> {^■%-^ 21 

(in) 



OH OH O 




(vni) 



9H Q ^;flb 

"^OR, 
(IV) 



OH O 



R3--^R2 

o 




(I) 



Ri 



O'Bu 
(V) 



(VI) 
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<36> [^-S-^ 31 



(HI) 



M gBr 
Cid 



OH O 



av) 



O'Bu 

^7], (Boc)iO cr^ O 

(V) 

■r^ : 56%(2^^1) 




(VI) (Via) 

■t^-&:68% 20/1 -24/1) 



K2C03.MeOH 



ai) 



""ORi 



M-Bl-^rf]. 
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<38> [^-§-^ 4] 



OH O 



(H) 



(vn) 

CR»4«CN,OAc) 



^><^" or X CSA 




R3\v/'R2 



H2N' 




Re-Ni, H2 



OR, 




<39> ^, Ri"^ <^>m Sfe ^€^>m. ti>^^^>7l]^ ^M. -^M, <=>] 

tert-^^^ R2 ^ Rs ^ ^<5l*H. SEfe ^ 

oHic, o>^oVPli^, o}^]^. -^M}^, ^>1^A], ^^^A], o>^<a:^^Ai, 
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•S:^^ ^^^AS. Ci-12 i3>t^«>7l1^ Ci-6 ^^-i: ^^l*>:a. <^>m^ 

C6-12 ^1^1^^. 
^. 

<43> ^7] ^-g-^ 3 ^ (a) ^ (b)«^l>H, (ni) ^ ^^1- ^ 

(IV) ^ ^--^iJ^^A] ^^1-^ ^]^^^ T^*a*>^ ^>-§-* ^ 9X>\^ 

7l;tll^ n^e^- ^ ^4 iSc/ence 1997 , 277, 936-938; JACS. 2000, 

122, 1235-1236; U. 1986, 27. 5791; JOC. 1988 , 63, 1961-1973; ^^^^). 

<44> r?.;^] (b) oflA-l, (IV) 5^ ^-■5:]=.^Al7>S.^^ <>)l^B^lel- "^71 ^■'^V^ ^ 

-tert-^€ T^7l-s^^i1<^lM [(Boc)20] ^ tr^ 7> s o] -B-71-§-d11 

^ ^-§-^1^ ^S-8r* 7mi.1I<5lM (V) ^ sj-^l-^ ^^tb^. 
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^ N.N-icl0l)^c>Tili,^5^s|^^ ■%-^ A>^t!:T^. tiV^^s.^ -78-100 V 

oH, ^^c^7]^ A>^^ Bfl^ -30-0 X: ^ w>^z]^]-cf. 
<45> ^y^] (c) <^l^i, (V) 2^ ^^1-* «J-^(JOC. 1993 , 58 , 3703-3711)ol] 

ttl-s)-. <m» -i:^ -80 ;^^<i>H l-^<a -§-°fl *H IBr ^ TC^^S-SPH^ojl -g--^Al^ 

^, ^7>«H ^-§-^15^1^. (IV) s>\ ^^^cfl ^;^P>^ <^1^^^<^1 Ja^s^ 

^^-§-<^i ^n, -SL^^^-s-si- ^-§-<^i ^^^^ 1,3-^1 i ^^i-^ (VI) ^sf, 1,3- 

^^l-"?! ^^-^4 CVI-a) ^ 2l-^#<^l 18:1- 21:1 5] wl^S. >^S>^€t=1-(^71 
ofl ^^). n.^^. o] ^-g.^ ^il^^'il] Al>i/E^>^^ Hi^o] ^-§-^jE7> -80 r 

#^1 44» 14^^^. S:^ IBr ^ Tc1#S-S.°fl^<^l ^^fl^m ^ 

*m IBrol ^7>«>^iS|| <H^^ €-^171- $X^. n^-H^-A-l :g. 

oflA-lfe c]el^ «fl:i^aLy^l- ^5i:n., IBr # t^^-^^S.^^ tfl^ Mell-^^S-Wl^ 

^^<H1 -g-^fl^m ^ ^7>^5^x:?-. o]n})o^ «>-S-^£^ <a^^^^ -80 ~ 0 °C 7> ^^^> 
x^\^ -30 ~ -20 r ^ «fl 7>^ fe^ A] >,/M 5^^^1(20/1 - 24/1)^ ^l-fr^ 

<46> ^711 (d) 6€ ^21^ :iiBl€^^-§- ^ ofl^AHS. :il5l^A^ <g7lA^ 
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<47> ZLSlM-. Si--^^^ (VI) ^ ^<=>1. ff-9l^Hl ^^^91 7>^ 

ofl^A] ^^l-oi (n-a) 7> 

<48> i^^^ 5] 



^4. -78 TC xfl^l 0 TC. fl>^z)-S^>7)l^ -30 V tfl^l 0 "C^^^-i 3 ^^i^l"/^^ 
^ £^ ^'ari-l-:^-i-/i^m*4 ^'37l>^^ Alof^ A>-§-tl- ^-f . (H) 

) :=^12:*>^. o]^^^ ^-^^ (I) ^ >llS-3l-7l ofl^ofl, A>-g-*>^ 

irl-B)- o^B^ 7};^! 1^1-'^=^}: ( I ) ^ €^1*^^ 

<5i> 4 ^ ^7^1 (e) «^]>H. (n) ^ <^sl 7l-;^l ^«}^ 




(VI) 
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5^ -B-71 -g-^fl «H>H ^-S-^m^. ^ ^^<^ #^fls.Ai^ EiBf^ oidt 

n^^A>ol^[Ti(0iPr)4]. "a:^^l¥ <^]:5iSS.#^l-o]:c[Ai(0ipr)3], ^1:^^:^ ^"^ll*^! 
^=.[BF3.0Et2] » A>-g-«>^al. A>^^ <g:^ ^-§-1-^ ^-^^ (n) oJl tfl^o^ 0.1-100 
«B ti>^^*>7)]^ 0.5-50 Bfl 'a-^, B>^^^711^ 1-10 wfl ^^-2.^ A>-g-tb 

■§-1-^ (n) tfl^M 0.1-100 afl «>^3|«f|-7llfe 0.5-50 ufl tg.^, cl^ 

T3>f-a|*>7ll^ 1-10 n ^^^S. A>^t!:^. ^.§-^£^ -^^^sj^l^ ^t;]!?]: 

-50-100 V. 0-50 t:-]^ ia>^2)^>7flfe 10-30 lC<^lcl-. 

<53> (f) '^'ll-^i, s)-"^^ (W) ^ 1,3-1^^ <^l^Tfl <:'H1€-/CSA, 

^Alss-^/CSA -f-^ <^l-§-«1-«^ . i.3-i=l^'a- :2Le1# ^-^h-i] (vni) ^ 

<54> (g) (VI) ^ ^^1-^. ^^^] R'4 7l» ^ 

1-^ ^4-. ^^1 (g-1) 4 ^<»1 (VI) ^ ^-^l-^ 40 TC, 50psi «^ 

Ai ^di 7>^^ :^^Bl*H R'4 7> o>p]i^Dil^7lS. ^:Sr€ ( I -a) -21 ^ 

^ ^^t^. 7} ^Hl^A] (g-2) s)- ^o] ^A>^#/Bil^# 
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^- ^^7l^^ Alofo.^ ^el^o^ R'4 7> «rl^S.A]7lS. S^-t|-^ ( I -b) ^ sj- 

<55> ^ ^^<>)1 it)-^ ^^^^ '=>]^^, ^-l^t!: sl-^l-S-Y^ 7-1 

1: -i-^-^S. -fr-§-^ (E) ^ ^^1-* >I12:«>J1, olS-^Bl <^Sl 7>Xl t^o^ 

» A>-§-^>^1 distil ^o] ^-i^^H, ^^tb 71^1^1 ^7] 



iflfl ^. wl^P>zivfl^ti.s.c>o]c. ml (1.0 M in THF, 0.41mol)* :^ 
71-^5!^. 30 S^tb ^ (S)-tert-?-€-3.4-oil4Al^E}.}toflo]E 50g 

(O.Sg, 0.32mol) 



<58> 




<59> 



Cul 6.0g (31.52raraol)* ^ THF 500ra4 ♦ ^7>*>Jl -20t:S. 
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s/eoce 1997,277.936-938, JACS.2000, 122, 1235-1236,)* tllM2^-«lJ=S.^fl: lOOM '^l ^ 

Bfls 52g ^ ^<H^ ^^1 ^1-^*>5I^. 

<60> IH NMR(300MHz, CDCI3) 5 1.47(s, 9H), 2.23~2.48(in, 4H), 3.08(1H, -OH). 

4.0~4.07(m, IH). 5.09 (s. IH). 5.14 (d. J^4.18. IH), 5.76~5.90(m, IH). 
<6i> 13C-NMR(75MHz. CDCI3) 8 28.51, 41.28. 42.01, 67.90, 81.68, 118.35, 134.55, 

172.70. 

<62> r-^Al<:^1 21 (3^)-^gr^-^^A^7^-^^^^^1-^:±:-5-^-^V tert-^m <^ 1^Blla^ 



THF 250ffl£ <^ ^91 ^, -20t:S. ^iE* iflelul n-^^2lf- 116ni« (2.5 M Ml, 
0.29mol)^ ^i'H^I ^7H>5it:V. ^ 30 ^^d: 4^, ^-tert-^^ ^^M.^] 

ole 63g(0,29niol)» Bfl ee).^1:e.S^?1: lOOni* <^1 ^<=^^^ ^^^^^ ^7}^ ^ 1 



<63> 




<64> 



IJl^^ (3y?)--&lS.-^A]-^ri;-5-<a'i> <>11^B(ls 52g (0,29mol) ^ 
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^Si^(2^:^l ^-i: : 56%). 
<65> IHNMR (300MHz. CDCI3) 5 1.46(s. 9H). 1.49(s, 9H). 2.41(t, 7=7. 23. 2H). 2.48 

~2.61(m. 2H), 5.05-5. 16(m, 3H), 5.73~5.87(m. IH) . 
<66> l3C-NMR(75MHz. CDCI3) 5 28.18. 38.93. 40.31, 73.19. 81.30. 82.37. 118.95, 

133.20. 153.20, 169.80. 
<67> 31 (4^Al>^)-l.i-T:^Tin^<>|l^ -6- -2-^^-1 ■3-cj^AV-4-93)-'^>^^^ 




<69> 500iM^ #s1-^5L<^l (3y?)-rer^-^^'^l5'>=Ii^^^l-^^-5-^^ tert-^^ 

10. Og (34.92mmol)» 100me«^l r§--SflA]^ -30 VS. V^^Jil, -fi- 

.2.:= a.i:.«-ST»><:>lH. 10.83g (52.38mmol)» MS^^^^^ifl^^^ 100M<^1 ^<^^i 

<a- ;^ll7l«l-<:«^ ^-^Ir-i: ^Jl, ^^T^>J&ZL2fl5q(«)Al-:oi]^o>4Bl|ol e 

=2:l)*H. ^^tb €-^31^1^ (4>^Al^)-l,l-t:1 nil ^^^-6-^^=1^ €-2-^^-1, 3-1=1-^ 
A>_4-<g)_oHlEXj. 8.67g(^# : 68%)^. '^^^ (4^M^rii)-l,l-tqDfl^«^ ^-6-^.2.^ 
1^^-2-^41-1. 3-^1 ^^-4-<a)-«^HlS'tV tert-^"^ <^l^Bfls 390mg * ^^cf. 
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<70> : IR NMR (300MHz, CDCI3) 8 1.48 (s. 9H). 1.73-1.85 (m. IH), 

2.49 -2.62 (m, 2H), 2.77 (dd, .^=16. 6. 6.08, IH). 3.26-3.34 (m. IH), 3.41 (dd, / 
=10.75, 4.48, IH). 4.43-4.52 (m. IH). 4.81-4.90 (m, IH). 

13C-NMR (75MHz. CDCI3) 8 5.987, 28.522. 33.351, 40.996, 75.20. 82.44, 
148.84, 168.96. 

<72> E^^r^^^ : IHNMR (300MHz, CDCI3) S 1.48 (S, 9H), 2.17-2.28 (m. IH). 
2.32-2.41 (m. IH). 2.57 (dd, >15.98, 7.77H). 2.81 (dd. >16.12. 6.44 IH), 3.31 
(dd. >10.5, 8.71, IH), 3.47 (dd, >10.54, 4.52, IH). 4.59 -4.67 (m. IH), 4.87- 
4.96 (m, IH). 

<73> r^AHl 41 (3A0--g1:^^^l-(45)-4-Ale|-y ^E^gAl- tert-^^ <^1^^1g^ 



<75> lOOM l-B^-riH.'^l (4^A]i)-l,l-Clx,fl^o]]^-6-^^=Dim-2-^4i-l,3-t^^^ 

-4-<g)_<i>>q]EA> 3.40g(9.55mmol)^ ^4^^^^ 30roe«^] -g-^Al^lJi. 
4.0g(28.94mmol)^ ^7>«M -30 X:<^]^^ 1 0 ZS. ^^3., A^]:^ ^^kk 

^■§-'^1 ^ <>fl^«^Hl^l*^lSl: ^7HH ^%^}3. -a-7l#-i: ^ 

;xi pl^^il ^^1-^ 3.Sp>SziEfl5El (^AV:«5ll^oV.Hltll^lH=2:l) *H . {3/^-^^^- 
^hUSO-^^M'd ^^S.^ tert-^^^^^n^ 1.54g * '^9X^i^^ ■ 80%). 



<74> 



O 




_ OH O , 
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IH NMR (300MHz, CDCI3) S 1.47 (S, 9H). 1.68-1.82 (m, 2H). 2.47 (d. J=6.84, 
IH), 2.252 (dd. >4.96 , 2.67, IH), 2.79 (t, JH.93, IH), 3.09-3.15 (m, IH), 3.386 
(d. y=3.4, 1H)..4.21 (s, br. IH). 

13c-NMR(75MHz, CDCI3) S 28.47, 39.23, 42.41, 46.95, 49.89, 66.60, 81.79, 
172.46. 

r-^>m 51 (R-(R*.R*)1-l.l-t:lpn^>{l^. 6-Alo>2iL-3.5-t:^^1.^^Al ^^j-^flolE^j 



250m« ^ €5l-:±i3<5ll (3je)--&l-B^A]-(45)-4Alel-^ -fE^eA]- tert-^^<^]^n 

S. 1.15g(5.70inmol)-i: ^3. 40roe<^ -g-^flA]^ :f , b|b|-^ o] ^ h S^aVo] = 
3.23g(11.38mmol)» ^7}^'^x^. ^-^^^^i 30^:^ M^V ^, 18-3.^^-6 
1.5g(5.70mmol):si)- 3.70gC5.70mraol)-ir ^7}^JL. 48^M ^51^*1-5^1=1-. ^ 

-§.^^«iqofl pH=7.o ^7}^}'=^ ^-§-^ ^^*>3i, oi]^o>>iiiBiio]E^ ^m^-^ 

^2:-5>^4. *l-<^lAi ^iTl^H ^l^^l "S:!!, "^^^I^ ri]^;^] 

^ 3^ip>SZiefl3i)(Sj-t>:oil^oHlE)]o]e=i:2)eH. (R-(R*.R*)]-l,l-cq D)l^«>i11 6- 
Al 61-1^-3,5-^1*1 = ^^1 ^AVoflolE i.Olg^ ^^4(^-ir : 77%). 



<79> 



OH O I 



OH OH O I 
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<8i> IH NMR (300MHz. CDC13) S 1.47 (s, 9H), 1.68-1.82 (m, 2H), 2.47(d. f=e.M, 

IH). 2.53 (dd. >4.96 , 2.67, IH), 2.78(t, >4.93, IH). 3.09-3. 15(m, IH). 
3..39(1H), 4.21(m. IH) 

<82> 13C-NMR (75MHz, CDCI3) 3 26.24. 28.48, 41.21. 42.43, 69.02. 68.25, 82.49, 
117.79, 172.49. 

<83> r^Al«^1 61 (4J?-cis)-l.l-t\vH^6^m 6-^]o\■h:.^m 2.2-c^ pn^-1.3-cl^A>-4-oV^l 

<84> _ _ 



OH OH O I o-'-O O I 



<85> lOOmA ^ ^s|->i3.<^ 6-^lo>ii-(3^.55)-T=1*l:E.^^-^'a:'a: tert-^^^^^^S. 
1.0g(4.32mmol)* <^H1€- 20ml^] ■%-n^]^]JL, ^^^^^^ llOmg (0.48mmol)^ 2,2-^^ 
0.54g(5.18iranol)* ^7}^}JL ^^<^lAi lAl^h^S-"?]: iil^^5|T:i-. 

7]^^ %xi.T3].:itil#o.^ ?iS*>ji 3^f>>s.ZLsfl5x1(^^:oil^<iHl^l'^lS=4a) 
*H. ^^t!: (4^d:/s)-l,l-t:1i^m<^l€ 6-Alo>i^pfll 2,2-t:1t7ll^-i,3-c1-4A>-4-oHlBllol 
M 0.96g -i- ^S14(^# • 83%). 
<86> IH NMR (300MHz, CDCI3) 8 1.39 (s. 3H), 1.46 (d, >4.05, 9H), 1.57 (s, 4H), 
1.76 (dt, /=13.18, 2.26. IH). 2.34 (dd, /=15.47, 6.03. IH), 2.43-2.53 (m, 3H). 
4.13-4.17 (m, IH). 4.24-4.33 (m. IH). 
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<87> 13C-NMR (75MHz, CDCI3) d 19.99, 25.34, 28.48, 30.12, 35.79, 42.71, 66.06, 
65.44, 81.27, 99.84, 117.16, 170.26. 

<8S> . F^aHI 71 (4^Al>,)-i.i-t:^n)1^6n^. 6^(2-oVPl2i^otl^_)-2.2-T:^pi]^-1.3-T:l^<:>-4- 



-4-o>.^lBflo]E o.96g (S.SBmmol)* ^a.M<^Hl S.^^ 1^^^ 15mH -§-«nAl7lJi, 

H}-qi-|^ 78mg^ ^al, 40 V, 50psi«^'H 4^4i7>^S. 20^1?]: ^ 

=30:20:l)€rH, (4^Al:i)-i.i-t:]x.n^6j)^ 6- (2-oMi^ofl^)-2, 2-^1^^-1,3-^ 

^A}-4-o>^lt|lo]E o.89g ^ : 92%). 

iH NM (300MHz, CDCI3) <5 1.0--1.2(m, IH), 1.22(s, 3H), 1.31(s, 12H), 1.35- 
1.45(m, 3H), 2.15(dd, IH, >15.1Hz, .^6.2Hz). 2.29(dd,lH, >15.1Hz, >7.0Hz), 
2.66(t, 2H, >6.6Hz), 3.82(m, IH), 4.12(m,lH). 

<92> 13C-NMR (75MHz, CDCI3) 519.60. 27.96. 30.00, 36.50, 38.25, 39.79, 42.61, 
66.08, 67.18, 80.21, 98.35, 169.82. 

<93> r^AHl 81 (R-CR*.R*)1-l.l-t^lp«^'^l^ 6-oM^^H1^-3.5-i:1^]:b^a1 ^ah]o] 



<89> 




<90> 



^-§-^^Hl (4jP-c/5)-l,l-t:1'^1€'^]€ 6-Alo>i^Ti|l^ 2,2-^1^^-1,3-1=1^^ 



m3l 
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<94> 



OH O , 



OH OH O I 



AcO. 



<9S> lOOM Si #el-^r3o11 (3ye)-«lJE-^Al -(455-^^1 s)-^ ^^S-a: tert-^^<^^^n 
= 0.5g(2.47inmoL)-i- 15m£<^ -§-^Al5^ljl, ^^^^g--^^ i::]o11^«=1|b11 =. 0.63me 
(4.94nimol)^ ^^•^l^'-i SO^^ m^tb ^. B|lme}:^^^a.^-2.iL=. O.QOg^ ^7}^- 
^i=f. ^-§-^^^^ ^^<=^^^ 24Am^o> ^, pH=7.0 -%-^A4r M7M^ 

=l:l)«H. (R-(R*,R*)]-l.l-^'^€«^€ 6-oHl ^ A] 0)1^-3,5-^:1 «l=^Al ^>il:c>flolE 
440mg ^ ^^^(^# : 68%). 
<96> IR NMR (300MHz. CXI3) 8 1.47 (s. 9H), 1.61-1.70 (m, 2H). 2.1 (s, 3H), 2.42 
(d, /=6.5, 2H), 3.70 (s, IH, -OH), 3.85 (s, 1H,-0H). 4.02-4.13 (m, 3H). 
4.22-4.31(m, IH). 

13c NMR ( 75mz, CDCI3) S 21.28, 28.50, 38.94, 42.79 , 68.57 , 68.91, 70.23, 
82.10, 171.53, 172.42 

<98> r^AHl 91 (4ig-Al:±:)-l.l-T^Pll^<^1^. 6-<>MmAH1^ 2,2-^^m-1.3-T^A^-4-ol 



<99> 




OH OH O 



AcO. 



AcO 
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<ioo 100ffl4^ (R-(R*.R*)]-1,1-^^^*^^ 6-oHl^>«'l -3,5-1=1 ^l:^-^'^! 

^'iboflc,!^ 0.25g(0.95iranol)-i- lOmeofl -g-^^lfl^l, ?^iE.^€-<a: 22mg^ 2-^^^ 

^IM^ 0.12g(1.14mmol)* ^7>^>Jl 6Al^-i^oV iioV^V^cf. ^-^o] 

3g->a:Ti>ZLt(l'g'0.s. ?i3:^al 3.S.i3>S.Iis|l5Z) (Sj aV: oj) ^oV^Efl o] E=io: 1) 
^T^^ (4iP-Al>i)-l,l-Ti|Dll^6|l^ 6-<»]-4^^1i^€ 2,2-1^ i^im-1. 3-1^ ^-^-4-6^ 
BflolE 0.25g ^ 88%). 
<ioi> IH NMR (300MHz, CDCI3) d 1.39 (s, 3H), 1.45 (s, 9H). 1.47 (s, 3H). 

1.54-1.60 (m, 2H). 2.08 (s, 3H), 2.31 (dd, .>^15.2, 6.4. IH), 2.46 (dd, >15.24, 
6.72, IH), 3.97-4.17 (m, 3H), 4.34- 4,24 (m, IH). 
<102> r^Alo^l 101 (4i^A]^)-6-(^]^^AHl^-)-2.2-r:1^^-1.3-cl^>M-4-o>AimA]., 




<104> (4^Al^i)-l,l-t:lT»(l^c>lH 6-44^^1°il€ 2,2-^^^-1.3-t]^'^-4:-<^Mn<^]E. 

0.2g(0.66inmol)'i- ^^-i: 5mZ<^ ^, ^^^^ 46mg(0.33nimol)^ ^7M^ 
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(4>^Al^)-6-(*lS.^AH^)-2,2-t:^^€-l,3-tq^^-4-<iHm'a:. 1.1"^ ofll <^:ii 
156ing ^ 'aSii^K^^ : 92%). 
<105> iH NMR (300MHz, CDCI3) 8 1.39 (s. 3H). 1.44 (s, 9H), 1.47 (s, 3H), 1.51 (t, 
^2.51, IH), 1.96 (t, ^5.7, IH), 2.31 (dd,>15.32 , 6.03. IH), 2.45 (dd, >15.31. 
6.96, IH). 3.46-3.53 (in, IH). 3.58-3.65 (m, IH), 3.97-4.05 (m. IH). 4.25-4.34 (m, 
IH). 

[^^^ Jl^H 

<106> ^ Iri^oJI ^*>^. ^tin], 0>ES.Hl->iBl-Hl ^ ^Sj- 

^ ^iBi-^;^! sfe hm(h:oA ^^^1^1^ ^^^isAi 7]-^i$i^ ( I )^ 

2-[6-(^l^^ ^^)-l,3-cl^-tl-4-'a]o]-.Hl:^^ -B-£^l* ^^*>J1 ^]^^}7\] 
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l^^^J- 1) 

(a) ^-i?-^ cm) ^ ^^^-i: a]i^n>zLt)i^:tfs.TiHs. afe al^Ti>zn^l 

(b) (IV) ^ ;ff-«l:£^Ai 51-^^^ cl-tert-^^ i^^l-=:amoi:E<4 t] 

71S. :a.J:*Vo^ (V) si ^^1-^ ;^l^«>fe 

(c) (V) ^ ^e1^^^^-S-<^ ^«fl (VI) ^ ^is 

(d) (VI) ^ ^"t^^ K2(X)3. Na2C03 ^ ^-^ ^'S7lS. ^-tj-^ 
(E) s^ ^]2i^ ^:^]; 

(e) ^^^5=1 (H) ^ 51-^1-* #T^fl2|- >a-^o] ^Bflss). JLBl<i^«l:-§- 
Al?^ (VI) ^ 1,3-1=1* ^^#* ;^13:^>^ ^3:^1: 

(f) (vn) SI 1,3-ci-ir ^^#* ^ ^n^si] ^;(fl «rvofi ^Hi^^^i ?im 

^^-^^s.^ (Vm) Si S|-^#S ^^1; 

(g) ^A<H1 tt^el-, Stn^ (VI) Si ^^l-<^lAi R4'7l# ^%^]^ ( I )S1 ^ 

[^-§-^ 2] 
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cAo o 



(HI) 



9H 9 ^;^b 

(IV) 



(V) 



^ORi 



OH OH O 

(vn) 



(VI) 



R3>^R2 

C^O O 

(vni) 




(I) 



[^7]^ ^. Ri ^ <^>m SE^ -a:^*^}!* H-H^-ifltJ^. Rg ^ R3 ^ :§.<g 

-a-*^!*}^, ^« SE^ J^fl^^ ^^ifl^. #«=>1 ^^1 6^ JLBl» ^^^^ =T= ^ 

21 

:4 1 •^'^ 7l;^fl€ (a)~(d) # 5L^^^ ^^^.^ t}^ (H) ^1 

3] 

1 ^«=»fl R4 ^ -CH2NH2 -OH ^1^ ^T^^^^ R4' fe- -CN, 

-OAc SE^ -OBn 7]'^ ^■^^S. ^^H^iifJ-^ . 
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[^^% 4] 



D^. R2 ^ R3 ^ ^zl- ^1^71^ ^^i^S. -sv^ 
5] 

1 ^1 2 3X'^^^, (c) ^ ^-§-^ IBr ^ je^l^^^S-ifl^^^ 

7l -§-°))5i|- ^-i-o.^ ^V-S-^^-*^. -80 ~ 0 t: ^ ^-§- ^i<^l-^i ^^^^s. 

[^^•^ 6] 

>ii 1 ^ >ii 2 ^<H^i. (d) s^ ^-§-^ 3 ^^3] ^^^^^/^^-^ s: 

^ ^^^^^/^^^^ -78 ic ~ 0 r ^ ^-§- ^S^^l-^i ^^^^ ^■ 

7] 

^1 1 ^'H'H. ^^1 (e) "^l-^i^ ^-^^Ife MCN, MOAc afe MOBn i<^7]^^ , M ^ 
Li, Na. K » M-Bl-^) ^ ^^i^S. 
8] 

>fl 1 *^<^ $Z<H'H. ^^1 (e) <^>H31 ol4iM^AHs.[Ti(0i 
Pr)4]. ^^1^1^ <il:iSS^>«'>olS.[Al(0iPr)3] B£^ ^^^-f-db c1<^1^<^b)] = [BF3.0Et23 
<^l:il, -^^^1 #i3fl(PTC)^ 18-3.21-^-6, 15-3.s}-^-5, 12-3.^^-4, SEfe b)] e sf:f-loj. 
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